Objective: An appropriate treatment of acute viral bronchiolitis can reduce the symptoms, hospitalization duration and exorbitant costs which is imposed on the families and insurance organizations. This study was conducted to determine the efficacy of epinephrine in comparison with salbutamol in the treatment of the disease.
Introduction
Acute viral bronchiolitis is a common lower respiratory tract disease in infants due to obstruction caused by inflammation of the tiny airways. Almost all the infants up to 2 years old have been infected by this disease. Evidences show that infection with respiratory syncytial virus (RSV) is the cause of 50 to 80 thousand hospitalizations annually in children under one year old in the United States [1] . Bronchiolitis is considered as 60 percent of all the cases of lower respiratory infections in the early childhood and during the first year of life [2] as well as 32 percent of hospitalized cases due to lower respiratory diseases in this age group [3] . A systemic review from several randomized clinical trials on the effectiveness of beta-agonists suggested that these medications have short-term and less effect on the recovery of this disease [4] .
Its treatment by epinephrine was first suggested in 1987 by Wohl and Chernick [5] and since then, many studies and review articles have been published on this treatment method [6] [7] [8] . In the study of Bertrand et al (2001) [9] , in infants aged 1 to 12 months, mean duration of the hospitalization was 4.1 days in the epinephrine group and 5.2 days in the salbutamol group. Langley et al in 2005 [10] , in a study on infants aged between 6 weeks to 2 years showed that the efficacy of epinephrine had been better than salbutamol and caused earlier discharge of the children from the hospital in the epinephrine group; also other studies demonstrated that the efficacy of salbutamol and epinephrine was similar [11] [12] [13] . In other studies, the researchers announced that epinephrine led to earlier discharge of the patients from the hospital in comparison with salbutamol [14] [15] [16] .
In a meta-analysis study by Hartling et al [7] , the researchers found that in short-term treatment, epinephrine is preferred to salbutamol, but still there were no sufficient evidences available to confirm this theory conclusively. An appropriate treatment of this phenomenon can reduce the symptoms, hospitalization duration and exorbitant costs which is imposed on the families and insurance organizations. Several conducted studies so far failed to prove the preference of epinephrine to salbutamol in treatment of bronchiolitis.
Therefore, this study was conducted to determine the efficacy of epinephrine in comparison with salbutamol on the treatment of the acute viral bronchiolitis.
Subjects and Methods
This study was done on 40 children >2 years old during winter 2008 to spring 2008 in Isfahan, Iran. The target population included 1 month to 2 year old infants admitted to Amin and Al-Zahra hospitals and diagnosed as acute bronchiolitis by the ICU or ward physicians.
Children with history of two or more respiratory distresses, wheezing, family history of asthma, those who suffered from chronic pulmonary heart disease, suspected heart disease, bronchomalacia, previous use of bronchodilator and glucocorticoids, those treated with monoamino oxydase inhibitors (MAOI), tachycardia >180/min, and respiratory rate >100/min, [4, [10] [11] [12] [13] [14] [15] [16] were not included in the study. Studied population was selected by nonrandomized simple sampling method and the children were placed in one of the two groups by the random allocation software. The first group was given one dose of 0.1 ml/kg l-epinephrine in a concentration of 1.10000 and the other group received salbutamol 0.15 mg/kg at a minimum volume of 1 mg mixed with normal saline. Each volume was 3 cc, which was nebulized using oxygen flow 8 liters per minute. Three doses of each medication at intervals of 20 minutes were prescribed; 10 minutes after the third dose, the patient was rated again by Respiratory Distress Assessment Instrument (RDAI), the most commonly used tool for severity assessment. During this medication, no other medications like antibiotics and steroids were prescribed for them. In infants with fever, solely fluid therapy was used. Thereafter, the patient was monitored and rerated by RDAI. We repeated this procedure with RDAI daily. The level of oxygen saturation was measured on admission and daily after each prescription through pulse oximetry (SPO2). Vital signs were recorded completely at admission and daily, pulse rate (PR) and respiratory rate (RR) after each prescription and after the last prescription for 3 hours.
The other studied variable was the number of the days in the hospital. This variable was measured in all cases that were given medication for bronchiolitis, patients who received oxygen because of bronchiolitis or underwent intravenous fluid therapy. This was a triple-blind study, i.e. the patient, physician and statistical analyst were unaware of the treatment.
The data were analyzed using Software SPSS 16 and P<0.05 was considered as significant.
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Table1: Mean (standard deviation) of RDAI in the studied groups 
RDAI

Findings
In this study 40 patients, consisting of 20 (50%) males and 20 (50%) females, were studied. The mean age of the patients was 387±207.5 days (range 52-710 days). Mean age of the patients in salbutamol group was 409.6±207.6 days and in epinephrine group 364±210.4 days (P=0.5). Mean and standard deviation of the patients' weight was 9449.4±2767.3 (range 4300 to 13650) gr. Mean and standard deviation of the patients' weight was 9871.2±2595.8 in patients receiving salbutamol and 9027.5±2933.7 in epinephrine group (P=0.3). Regarding the association of used medication type and hospital stay, the mean and standard deviation of the patients' hospitalization duration was 3.3±1.1; this was 3.7±1.1 with median of 4 (minimum 2 and maximum 4) in the patients receiving salbutamol and 3±0.9 with median of 3 (minimum 2 and maximum 4) in epinephrine patients (P=0.03). The mean and SD values of the obtained RDAI from ANOVA in repeated observations in the studied intervals in both groups are given in Table1 (P=0.02).
Discussion
The present study aimed to determine the effectiveness of nebulized epinephrine versus nebulized salbutamol in the treatment and successful discharge of acute bronchiolitis. The outcome of this study showed that there was a significant difference between hospitalization duration of the patients receiving epinephrine compared to those receiving salbutamol. In addition, there was a significant difference in assessing RDAI index between the two groups of patients.
To agree with the results of the present study, previous reports have found that the efficacy of epinephrine had been better than salbutamol and resulted in short-term clinical improvement and earlier discharge of the children from the hospital [9, 10, [14] [15] [16] . Also a meta-analysis study carried out by Hartling and colleagues (2003) [7] , established that short-term treatment with epinephrine is preferred to salbutamol, but still there were no sufficient evidences available to verify this theory conclusively. In contrast, in some studies the researchers demonstrated that the effectiveness of salbutamol and epinephrine was similar [11] [12] [13] , which is not in accordance with the present study. Walsh et al (2008) also showed that in children up to the 18th month of life, emergency department treatment of bronchiolitis with nebulized racemic albuterol led to more successful discharges than nebulized epinephrine [17] .
To our knowledge, the present study is the first study in Iran that revealed the efficacy of nebulized epinephrine compared to nebulized salbutamol in the management of acute bronchiolitis. It is possible that the improvement has been related to the α-effect of the medication [16] . As a limitation and problem of the current study we could state the low sample size which was caused by the time and budget limitations. This might be a reason for discrepancies between our study with some other studies. Considering that the studied researches in this regard could not confirm the preference of using epinephrine instead of salbutamol, further studies are needed with a larger sample size and more comprehensive level considering other relevant variables. A large number of multicentered trials therefore are recommended to observe the efficacy of epinephrine compared to salbutamol and to capture clinically significant outcomes in patients with bronchiolitis.
Conclusion
The obtained results of the present study in consistence with a number of other investigations, showed that using epinephrine instead of salbutamol, in 1 month to 2 year old infants with acute bronchiolitis, might be an effective step in improving the disease regarding its effect on the reduction of the hospitalization duration and the RDAI index.
